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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 02 June 2000 . 
2a)D This action is FINAL. 2b)K This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^3 Claim(s) 1-23 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1-23 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10^ The drawing(s) filed on b f ^/°° is/are: a)D accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
Priority under 35 U.S.C. §§119 and 120 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)Q Some*c)D None of: 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. . 



3.Q 



Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

13) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 

a) □ The translation of the foreign language provisional application has been received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1 .78. 



Attachment(s) 
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2) £3 Notice of Draftsperson's Patent Drawing Review (PTO-948) 
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5) CD Notice of Informal Patent Application (PTO-152) 
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DETAILED ACTION 



Introduction 

1 . Claims 1-23 of U.S. Application 09/587,496 filed on 06/02/2000 are presented for 
examination. 



Drawings 

2. The draftsperson has objected to the drawings submitted on 6/2/00. Please see 
form PTO-948 for details of the objections. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors 
Protection Act of 1999 (AIPA) and the Intellectual Property and High Technology 
Technical Amendments Act of 2002 do not apply when the reference is a U.S. 
patent resulting directly or indirectly from an international application filed before 
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November 29, 2000. Therefore, the prior art date of the reference is determined 
under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AlPA 35 U.S.C. 
102(e)). 

4. The prior art used for these rejections is as follows: 

5. Wang et al. U.S. Patent 6,134,516. (Henceforth referred to as "Wang"). 

6. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

7. Claims 1-8 and 10-23 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Wang (U.S. Patent 6,134,516). 

8. In regards to claim 1 , Wang teaches the following limitations: 

1. A method comprising: retrieving state configuration information from a state server of a 
hardware/software co-simulation; and providing a client of the hardware/software co-simulation 
access to a server state of the state server based on the state configuration information. 
(Wang, especially: Abstract; col.3 ( line 55 -col.4, line 7; col.6, lines 56-67; col.7, 
lines 25-49; col. 10, lines 15-17 and Fig. 55; col. 14, line 33 -col. 15, line 2; col.78, 
line 63 - col.79, line 1 1 ; col.81 , lines 1 -1 7; col.81 , line 26-47; col.83, line 37 - 
col. 84, line 55;) 

9. In regards to claim 2, Wang teaches the following limitations: 

2. The method of claim 1 wherein the state server defines an address space or a virtual address 
space in the hardware/software co-simulation. 

(Wang, especially: Fig.3, Items 210, 215, 220; Figs.1 1-15 and col.8, lines 34-46;) 

Applicants state in the specification (p. 7, lines 10-13) that "Software is written in a 
programming language that needs to be compiled by a compiler before it can be 
executed on a processor. Part of the job of the compiler is to allocate symbols to 
addresses." Wang expressly teaches a compiler in Fig.3. The feature of defining 
an address space is, according to Applicants' admission, inherent. Figs.1 1-15 
show the use of "address points", which would not be able to function if there 
were no address space defined. 

10. In regards to claim 3, Wang teaches the following limitations: 

3. The method of claim 1 wherein the state configuration information comprises at least one of 
symbol allocation and symbol type. 
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(Wang, especially: Fig.3, Items 210, 215, 220) 

Applicants state in the specification (p. 7, lines 10-13) that "Software is written in a 
programming language that needs to be compiled by a compiler before it can be 
executed on a processor. Part of the job of the compiler is to allocate symbols to 
addresses." Wang expressly teaches a compiler in Fig.3. The feature of symbol 
allocation is, according to Applicants' admission, inherent. 

1 1 . In regards to claim 4, 

4. The method of claim 1 further comprising: registering the client with a co-simulation interface; 
and associating the client with at least one state server in the hardware/software co-simulation. 
(Wang, especially: Fig. 55, and col. 10, lines 15-17; Figs.47-48 and col. 83, line 37 
to col.84, line 41;) 

12. In regards to claim 5, 

5. The method of claim 4 wherein registering the client comprises assigning the client a client 
identifier. 

(Wang, especially: col.83, line 37 to col.84, line 65;) 
Col.84, line 62 expressly referrs to a "owner identification". 

13. In regards to claim 6, 

6. The method of claim 4 wherein associating the client with at least one state server comprises 
providing the client with a list of available state servers and one or more address spaces 
associated with each of the available state server. 

(Wang, especially: col.83, line 37 to col.84, line 65;) 

14. In regards to claim 7, 

7. The method of claim 6 wherein said client is to retain an identifier for at least one address 
space from the list. 

(Wang, especially: col.83, line 37 to col.84, line 65;) 

1 5. In regards to claim 8, 

8. The method of claim 6 wherein said client is to return a selection from the list and wherein 
associating the client with at least one state server further comprises providing the client an 
identifier for at least one address space from the list based on the selection. 

(Wang, especially: col.83, line 37 to col.84, line 65;) 

1 6. In regards to claim 1 0, 

10. The method of claim 1 further comprising: requesting the state configuration information, said 
state configuration information to define at least one memory location comprising the server state. 
(Wang, especially: col. 83, line 37 to col.84, line 65;) 
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17. In regards to claim 11, 

1 1 . The method of claim 10 wherein requesting the state configuration information comprises: 
receiving a client identifier for the client at a co-simulation interface; 

receiving an identifier for an address space at the co-simulation interface, said server state being 
within the address space; 

(Wang, especially: col.83, line 37 to col. 84, line 65;) 

and issuing a request from the co-simulation interface, said request including the client identifier 

and the identifier for the address space. 

(Wang, especially: col.83, line 37 to col. 84, line 65;) 

1 8. In regards to claim 1 2, 

12. The method of claim 1 1 wherein the request is to be serviced by the state server, said state 
sever to access a symbol table indicated by the identifier for the address space and to provide the 
state configuration information based on the symbol table. 

(Wang, especially: col.83, line 37 to col. 88, line 48;) 

1 9. In regards to claim 1 3, 

13. The method of claim 1 1 where a path of the request comprises a hardware kernel, a bus 
interface module within a logic simulator, an interprocess connection, a co-simulation manager 
within a software kernel, an instruction set simulator, and a debugger. 

(Wang, especially: col.23, lines 15-25; col.83, line 37 to col.84, line 65; col.86, 
lines 21-50) 

20. In regards to claim 14, 

14. The method of claim 1 wherein providing the client access comprises: performing a memory 
operation on at least one memory location based on the state configuration information. 
(Wang, especially: col.83, line 37 to col. 88, line 48;) 

21 . In regards to claim 1 5, 

15. The method of claim 14 wherein performing the memory operation comprises at least one of: 
reading the server state; modifying the server state; receiving the server state at a predetermined 
future time; and receiving notification upon a predetermined action on the server state. 
(Wang, especially: col.83, line 37 to col.88, line 48;) 

22. In regards to claim 16, 

16. The method of claim 14 wherein performing the memory operation comprises: 
generating a request for the memory operation, said request including a memory allocation from 
the state configuration information; accessing a memory map; and 

(Wang, especially: col.83, line 37 to col.88, line 48;) 
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issuing the memory operation to a unified memory for the hardware/software cosimulation based 

on the memory allocation and the memory map. 

(Wang, especially: col.83, line 37 to col. 88, line 48;) 

23. In regards to claim 1 7, 

17. The method of claim 16 further comprising: receiving data in response to the memory 
operation; and interpreting the data based on a symbol type defined by the state configuration 
information. 

(Wang, especially: col.83, line 37 to col. 88, line 48;) 

24. In regards to claim 18, 

18. The method of claim 1 further comprising: 
receiving stimulus based on the server state; 

(Wang, especially: col. 3, line 55-col.4, line 7; Abstract; col. 6, lines 56-67; col. 7, 
lines 25-49; col. 10, lines 15-17 and Fig. 55; col. 14, line 33 - col. 15, line 2; col. 78, 
line 63 - col.79, line 1 1 ; col.81 , lines 1-1 7; col.81 , line 26-47; col.83, line 37 - 
col.84, line 55;) 

and applying the stimulus to the hardware/software co-simulation. 

(Wang, especially: col.3, line 55 -col.4, line 7; Abstract; col.6, lines 56-67; col. 7, 
lines 25-49; col. 10, lines 15-17 and Fig.55; col. 14, line 33 - col.15, line 2; col.78, 
line 63 -col.79, line 11; col.81, lines 1-17; col.81, line 26-47; col.83, line 37- 
col.84, line 55;) 

25. In regards to claim 19, 

19. The method of claim 18 wherein the stimulus comprises data to be injected into the 
hardware/software co-simulation in response to a predetermined condition associated with the 
server state. 

(Wang, especially: col.3, line 55 -col.4, line 7; Abstract; col.6, lines 56-67; col. 7, 
lines 25-49; col. 10, lines 15-17 and Fig.55; col. 14, line 33 - col.15, line 2; col.78, 
line 63 -col.79, line 11; col.81, lines 1-17; col.81, line 26-47; col.83, line 37 - 
col.84, line 55;) 

26. In regards to claim 20, Wang teaches the following limitations: 

20. A method comprising: accessing a software state from a hardware simulation process in a 
hardware/software co-simulation. 

(Wang, especially: col.3, line 55 -col.4, line 7; Abstract; col.6, lines 56-67; col. 7, 
lines 25-49; col. 10, lines 15-17 and Fig.55; col. 14, line 33 - col.15, line 2; col.78, 
line 63 - col.79, line 1 1 ; col.81 , lines 1-17; col.81 , line 26-47; col.83, line 37 - 
col.84, line 55;) 

27. In regards to claim 21 , Wang teaches the following limitations: 
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21. A machine readable storage medium having stored thereon machine executable instructions, 
execution of said machine executable instructions to implement a method comprising: 

retrieving state configuration information from a state server of a hardware/software co-simulator; 
and 

(Wang, especially: Abstract; col. 3, line 55 -col.4, line 7; col. 6, lines 56-67; col. 7, 
lines 25-49; col. 10, lines 15-17 and Fig.55; col.14, line 33 -col. 15, line 2; col. 78, 
line 63 -col.79, line 11; col.81, lines 1-17; col.81, line 26-47; col.83, line 37- 
col.84, line 55;) 

providing a client of the hardware/software co-simulator access to a server state of the state 
server based on the state configuration information. 

(Wang, especially: Abstract; col.3, line 55 -col.4, line 7; col.6, lines 56-67; col. 7, 
lines 25-49; col. 10, lines 15-17 and Fig.55; col.14, line 33 -col. 15, line 2; col.78, 
line 63 - col.79, line 1 1 ; col.81 , lines 1 -1 7; col.81 , line 26-47; col.83, line 37 - 
col.84, line 55;) 

28. In regards to claim 22, Wang teaches the following limitations: 

22. A machine readable storage medium having stored thereon machine executable instructions, 
execution of said machine executable instructions to implement a method comprising: accessing 
a software state from a hardware simulation process in a hardware/software co-simulation. 
(Wang, especially: Abstract; col.3, line 55 -col.4, line 7; col.6, lines 56-67; col. 7, 
lines 25-49; col.10, lines 15-17 and Fig.55; col.14, line 33 - col. 15, line 2; col.78, 
line 63 -col.79, line 11; col.81, lines 1-17; col.81, line 26-47; col.83, line 37- 
col.84, line 55;) 

29. In regards to claim 23, Wang teaches the following limitations: 

23. An apparatus comprising: a hardware/software co-simulator to retrieve state configuration 
information from a state server; and a unified memory store, said hardware/software co-simulator 
to provide a client access to a server state of the state server within the unified memory store 
based on the state configuration information. 

(Wang, especially: Abstract; col.3, line 55 -col.4, line 7; col.6, lines 56-67; col. 7, 
lines 25-49; col.10, lines 15-17 and Fig.55; col.14, line 33 - col.15, line 2; col.78, 
line 63 - col.79, line 11; col.81, lines 1-17; col.81, line 26-47; col.83, line 37 - 
col.84, line 55;) 



Claim Rejections - 35 USC § 103 

30.The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

31 .The prior art used for these rejections is as follows: 

32. Wang et al. U.S. Patent 6,134,516. (Henceforth referred to as "Wang"). 

33. Klein et al., U.S. Patent 5,768,567. (Henceforth referred to as "Klein"). 

34. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

35. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang 
(U.S. Patent 6,134,516) in view of Klein (U.S. Patent 5,768,567). 

36. In regards to claim 9, Wang does not expressly teach the following limitations: 

9. The method of claim 1 wherein the state server comprises an instruction set simulator (ISS) 
and a bus interface model (BIM). 

However, Klein does expressly teach these limitations. (See col.1 - col.2, 
"Background of the Invention"). 

It would have been obvious for one of ordinary skill in the art at the time 
the invention was made to modify the teachings of Wang with the teachings of 
Klein by incorporating a bus interface model (BIM), because "For the more 
'complex' hardware, since it is very difficult, if not outright impossible, to model all 
the behaviors of the hardware, certain accuracy are often sacrificed. For 
example, in the case of a microprocessor, it is often modeled by a 'bus interface 
model', i.e. only the different bus cycles that the processor can execute are 
modeled." (Klein, col.1, lines 55-61) 
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Moreover, it would have been obvious for one of ordinary skill in the art at 
the time the invention was made to modify the teachings of Wang with the 
teachings of Klein by incorporating an instruction set simulator (ISS), because 
"Embedded systems that are most difficult to validate are those that are neither 
software or hardware dominant, in that both parts play an equally important role 
in the success of the system. Due to increased market pressures, hardware and 
software are usually developed in parallel. Typically, the hardware designers 
would validate the hardware design using an hardware simulator or emulator. 
Concurrently, the software designer would validate the software using an 
instruction set simulator [ISS] on a general purpose computer." (Klein, col.1, line 
65-col.2, line 7). 

Conclusion 

37. The following prior art, made of record and not relied upon, is considered 
pertinent to applicant's disclosure. 

38. Tseng et al., U.S. Patent 6,009,256. 

39. Lin et al. U.S. Patent 6,389,379. 

40. Lin et al., U.S. Patent 6,421 ,251 . 

41. Klein et al M U.S. Patent 5,771,370. 

42. Klein et al., U.S. Patent 6,212,489. 

43. Bailey. U.S. PG-PUB 2001/0011210. 
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44. Heimbigner, D. "The ProcessWall: A Process State Server Approach to Process 
Programming." Proc. of the 5 th ACM SIGSOFT Symposium on Software 
Development . 1992. pp.1 59-1 68. 

45. Both, A. et al. "Hardware-Software-Codesign of Application Specific 
Microcontrollers with the ASM Environment." Proc. of the Conf. on European 
Design Automation. 1994. pp.72-76. 



Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(703) 306-0297. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a biweek, 8:30 am - 5:30 pm. 



If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Kevin Teska can be reached on (703) 305-9704. Any 

response to this office action should be mailed to: 

Director of Patents and Trademarks 
Washington, DC 20231 



Hand-delivered responses should be brought to the following office: 

4 th floor receptionist's office 
Crystal Park 2 
2121 Crystal Drive 
Arlington, VA 
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The fax phone numbers for the organization where this application or proceeding 
is assigned are: 



Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the receptionist, whose telephone number is: 
(703) 305-3900. 

Ayal I. Sharon 
Art Unit 2123 

December 15, 2003 MvuJL 
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